Introduction

A. lyallii, a herb of up to 45 cm height, is an endemic species of coastal areas of the southern third of the New Zealand South Island and Stew ard Island (Dawson, 1961). A chem otaxonom ic survey by HPLC-MS revealed that
HPLC-MS investigations also revealed the pres ence of three major unidentified compounds in A. lyallii. We now report the isolation and structure elucidation of these compounds and their distribu tion within the genus Anisotom e.
Results
Air-dried whole plants of A. lyallii (298 g) were exhaustively extracted with acetone. The crude ex tract obtained after evaporating the solvent in vacuo (36.2 g) was further separated by repeated silica gel column chromatography (CC) using gra dients of cyclohexane and acetone and subsequent Sephadex LH-20 CC with acetone as eluant. E n riched fractions of 1 -4 ( 
,8 a,ll-trihydroxygerm acral(10)£,4£'-diene (3), 6-0-tigloyl-8-0-tigloyl-la,6/3,8a,-ll-tetrahydroxygerm acra-4£,10(14)-diene (4), and 8-0-senecioyl-6^,8a,ll-trihydroxygerm acra-l(10)£,4JE-diene (5).
diene. NM R data of the sesquiterpene m oiety were very similar to the data reported for 8 -0 -senecioyl-6/3,8a,ll-trihydroxygermaera-l(10)£', 4£-d iene 5 (Fig. 1) , which we recently isolated from A. pilifera (H ook, f.) Cockayne & Laing (Z i dorn and Perry, submitted). The main difference betw een the spectra of 2 and 5 was the pro nounced downfield-shift of the signal assignable to H -6 in 2 ((3h = 5.80 ppm instead of 4.91 ppm) indi cating esterification in that position. The hemiterpenic acid moieties in 2 were identified by *H NM R, 13C NM R, HSQC and HM BC spectroscopy as angeloyl and tigloyl (Table II) . The signal as signable to H -6 showed a HM BC crosspeak to the carbonyl signal at 167.0 ppm (C -l') and the signal of H -8 showed a crosspeak to the carbonyl signal at 166.5 ppm (C-l"). A signal indicative o f an an geloyl moiety (H-3' at 6.04 ppm) showed a cross peak to C -l' at 167.0 ppm, and the signal of a pro ton indicative of a tigloyl moiety (H-3" at 6.81 ppm) showed a crosspeak to C-l" at 166.5 ppm. Therefore, 2 was identified as 6-0-angeloyl-8-0-tigloyl-ö/lBc^ll-trihydroxygerm acra-l^O)/:^.^-diene, a previously unreported compound.
On-line and H R mass spectra of 3 were identical to those obtained for compound 2 , suggesting that 3 was an isomer of 2. This was verified by *H and 13C NM R spectroscopy (Table II) HRMS data of 4 indicated a molecular formula of C2 5 H 3 8 0 6. xH and 13C NM R spectra (Tables I,  II) showed signals assignable to a sesquiterpene m oiety and two tigloyl moieties. Results from HSQC and HM BC experiments identified the ses quiterpene part of the m olecule as a 1 ,6 ,8 ,1 1 -tetraoxygermacra-4,10(14)-diene derivative. The *H NM R shifts of H -6 and H -8 , and HMBC cross peaks from the signals of these protons to the two carbonyl signals, revealed that the tigloyl moieties were attached to C-6 and C-8 . Therefore C -l and C -ll both bore hydroxyl groups.
N O E spectra showed two sets of interactions: between H -l, H-5 and H -8 ; and between H-6 , H-7, one H-14 and Me-15. This suggested that these two sets of protons were on opposite faces of the molecule. Assuming the usual absolute stereo chemistry at C -l, this led to a proposed structure 4 with la -O H , 6/5-tigloyl and 8 a-tigloyl groupings. Conformational searching and molecular m odel ing of this proposed structure led to two predicted ring conformations (Fig. 2 and Table III) with vari ous rotations around C -l 1 -OH and C -l -C-l 1. The major conformation (about 75% populated) ex plained the N O E interactions given above. H ow ever, this major conformation did not account for the observed N O E interaction between H-5 and one or other H-9, since these protons are over 0.44 nm apart in this conformation. In the minor conformation (about 25% populated), H-5 and H9a are 0.21 nm apart (Fig. 2) , which would lead to a strong N O E interaction. Other evidence for the presence of both ring conformations of 4 in CDC13 solution was given by the couplings of the H-8 sig nal. The major ring conformation (Fig. 2) has FI-8 transoid to H-9 a, with a predicted coupling con stant of 11.5 Hz (Table III) . The actual largest H -8 to H-9 coupling constant for 4 was 9.0 Hz (Table II) . This is in good agreement with the weighted mean of the H -8 to H -9a coupling con- stants predicted for the main conformations (> 1 % populated) found by conformational searching and molecular modeling (Table III) . These ring conformations seem to be exchanging rapidly at room temperature, since there was no sign of broadening in the 13C NM R spectrum. The a-position of the hydroxy group at C -l was corroborated by a comparison of the X H NM R coupling pattern of H -l with literature data for la,6/3-dihydroxygermacra-4£U0(14)-diene and lß,6/3-dihydroxygermacra-4.E,10(14)-diene (Barrero et al., 1999). The minor ring conformation of 4 (Fig. 2) The following retention times in HPLC-systems 1 and 2 were observed, respectively: 1 (23.9, 19.6),  2 (42.9, 39.8), 3 (39.9, 35.4), 4 (23.0, n.o.) 
